Enantiopure bis[{(R or S)-N-1-(Ar)ethyl-2-oxo-1-naphthaldiminato-κ
In tetrahedral or distorted square-planar complexes the metal-centered chirality (Λ vs. ∆) can be induced with a C 2 - 10 symmetric structure by the use of an asymmetric ligand A^B to give M(A^B) 2 complexes (cf.
Scheme 1). 6, 7 An enantiomerically pure chelate ligand (R or S-A^B) often leads to the preferential formation of one diastereomer with 15 absolute configurations of Λ(R,R) or ∆(S,S), while racemic ligand gives both diastereomers {e.g. Λ(R,R) and ∆(S,S)}. 6,7,8,9 20 Scheme 1. Definition of (a) Λ/∆ chirality at the metal centre and (b) dihedral angle θ quantifying the deviation from tetrahedral or square planar geometry.
We have recently given attention to the 25 phenomenon of helicity (P vs. M) and induced metal-centered chirality (Λ vs. ∆) in the complexes formed by the enantiopure amino acids and Schiff base ligands with Rh(I), 10, 11 and Cu/Ni/Zn(II), respectively. 12, 13, 14, 15 The most 30 noteworthy finding in our studies is that the Schiff base ligands; M = Cu, Ni, and Zn), which can be efficiently controlled by R-or S-chirality of the ligand. [12] [13] [14] Similarly, induced chirality atmetal-center in distorted square planar Cu/Zn(II) 50 complexes with enantiopure or racemic amino alcohol based Schiff base ligands were reported. gives rise to structurally intriguing discrete metal helicates.
Results and discussion

15
The enantiopure Schiff base ligands, (R or S)-N- (Table S1) .
1
H NMR spectra ( Figure S1) in CDCl 3 show a series of peaks expected for the C 2 -symmetric diamagnetic four coordinated Ni(II)-complexes with square planar geometry 35 (Experimental Section and Supporting Information). 11, 13, 18, 19, 20 Notably, the imine 
Scheme 2. Syntheses of the bis[{(R or S)-N-1-(Ar)ethyl-2-oxo-1-naphthaldiminato-κ 2 N,O}]nickel(II).
Figure 1. UV-vis. and CD spectra of 1R (0.76 mM), 1S (0.79 mM) (left), and 3R (1.95 mM), 3S (1.96 mM) (right) in cyclohexane; cell path-length: 0.1 mm, 200-500 nm; 5 mm, 425-600 nm; 10 mm, 400-900 nm.
Electronic Spectra UV-vis absorption and CD spectra of the 5 complexes 1 and 3 measured in cyclohexane are shown in Figure 1 and summarized in Table 1 .
All absorption spectra show consistent similarities over the whole measured range of 200-900 nm. In the visible region, there is a 10 weak broad band around 600 nm followed by three bands of increasing intensity between 380-480, 330-380 and around 310 nm, respectively.
They are followed by two more intense bands at 250-300 and below 250 nm. The band around ligands, as will be discussed below.
Electronic CD spectra of the enantiomeric couples 1R/1S and 3R/3S show the expected mirror-image relationship ( Figure 1 and Table 1) in cyclohexane. CD spectra display a larger 25 variation between the two compounds than the absorption spectra and also in comparison with the analogue Cu(II)-complexes.
12
In particular, in the visible range there is no distinctive feature immediately related to the ligand configuration 30 for both 1 and 3. The only consistent signals are in the UV region, and they are (for R configuration, Figure 1 and showed a small but detectable angle θ = -10.8°
corresponding to Λ-Ni-1R chirality, and resembled strongly molecule A found in the Xray (inset in Figure 2A ); other conformations had much higher energies and were neglected. Figure S3 ). Gaussian band shape with exponential bandwidth σ = 0.2 eV. Table 3 and are as expected from analogous Ni(II)-Schiff base complexes. 8, 13 Despite the presence of aromatic rings in the complexes Ni- Different reasons can lead to such Z' > 1 structures 29 : a structure stuck enroute to a more stable form, 28 that is, a crystal 35 "on the way", 27, 30, 31, 32 or strong and special supramolecular (e.g. hydrogen bonding)
interactions between the two (or more)
symmetry-independent units. 33, 34, 35, 36, 37, 38 A high Z' is also obtained when the molecule has 40 different equi-energetic conformations, with 
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these conformations co-existing in the crystal. 39, 40 The chance for Z' > 1 is higher in non-centrosymmetric space groups with (enantiopure) chiral molecules which have difficulties to pack efficiently in the absence of 5 centrosymmetry.
41
.
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Dalton Transactions Accepted Manuscript Figure 3 . Structures of the two symmetry-independent molecules of the enantiomeric couple Ni-R-L1 (1R) (above) and Ni-S-L1 (1S) (below). Thermal ellipsoids are at the 70% level. See Table 3 for bond lengths and angles. Table 3 . Selected bond lengths (Å) and angles (°) in the compounds.
1R (B) 1S (B)
Ni (2) (11) a A and B refer to the two symmetry independent molecules in each of the structure. 
olding angles φ φ φ φ ~ 5° and 16°( Possibly, the P-and M-conformational helicities may invert dynamically in solution akin to a bird's flap with its wings, as sketched in Figure 5 . 30 The structure with an all-planar Ni(bisnaphthaldiminato) moiety (in the middle of 8a -d,12,13,15,21,44,45,46 Differential Scanning Calorimetry (DSC) has successfully 55 been used to study the phenomenon. Thus DSC heating curves of the present compounds show ).
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Heat
Conclusions
10
We have reported the synthesis, characterization, X-ray structure, and molecular modeling study of a series of chiral bis ( 
Green microcrystals of Ni-R-L3 (3R) or Ni-S-L3
(3S) were obtained after drying the sample in air 5 for 3-4 d. 14, H 5.31, N 4.61; found C 75.35, H 5.04, N 4.36 . 6.76 (t, J = 7.4Hz, 2H), 7.05 (d, J = 8.4Hz, 2H), 7.32 (d, J = 8.4Hz, 4H), 7.41 (t, J = 7.4Hz, 4H), 7.59 (m, 6H), 7.72 (d, J = 8.8Hz, 2H) 5.48, N 4.48; found C 71.46, H 4.86, N 4.34 . C 71.98, H 5.44, N 4.20; found C 71.43, H 5.30, N 4.09 . C 56.96, H 4.28, N 3.50;found C 56.04, H 3.66, N 3.42) . ω-scans (see Table 6 ). Table 6 . Crystal data and structure refinement for the compounds.
Bis{(S)-N-1-(C
Bis{(R)-N-1-(p-OMeC
Bis{(R)-N-1-(p-BrC
Bis{(S)-N-1-(p-BrC
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